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Chen, Ai-Lin Leong and 



Please amend the specification as folio 



On page 9, lines 14-3 5, please amend the paragraph as follows. A 
markedup version of the paragraph is attached hereto as Exhibit A. 





--One of the applications of the present invention is the 
detection of the human hepatitis B virus/ surface antigen 
mutant 145 (Glycine to Arginine) using a sc/lid glass supports 
device. In the present invention, furthe/ modifications have 
been added to two oligonucleotides (listed herein) : 
5' -TACGGACGGAAACT-3 ' , and 5 ' - TACGGACAC^AAACT - 3 ' , both located 
from position 582 to 595 as referred to the wild type human 
hepatitis B virus genome. These^modif ications include a 
fluorescent dye, 6- ( f luoresce W- 6 - carboxamido ) hexanoate 
(6FAM) , at its 5' terminus and a/primary amine group at its 3' 
terminus. The resulting oligoniijcleotides that are immobilized 
on solid glass supports hpe the following structure: 
5 ' - ( 6FAM) TACGGACGGAAACTGTTT r DTTTTTTTT ( C - 7 amine ) - 3 ' , and 
5' - (6FAM)TACGGACAGAAACTGTT^TTTTTTT.TT (C-7 amine) -3', and the 
second oligonucleotide contains the mutation G to A (position 
8) leading to change at^imino acid 145 (Glycine to Arginine) 
of human hepatitis B yYrus surface antigen. There is also an 
inclusion of a polyyr (underlined) as a synthetic linker 
aiming at facilitating the subsequent hybridization reaction 
with target human /Viral DNA sequences from serum samples. - 



On page 12, lines 21-30, please amend the paragraph as follows. A 
marked up version of the paragraph is attapfied hereto as Exhibit A. 
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-For the novel detection system in the present invention, 
polymerase chain reaction is carried out using either plasmid 
DNA (containing coding region of either wild type or mutant 
45 (Glycine to Arginine) of human hepatitis B virus surface 
antigen), or viral DNA as indicated in Figure 1. 
Oligonucleotides used in the said polymerase chain reaction 
are listed herein and have the following localization on the 
wild type human hepatitis B viral genome : - - 



On page 14, line 31 to page 15, line 15, please amend the paragraph 
as follows. A markedup version of the paragraph is attached hereto 
as Exhibit A. 



--As a direct application of the novel detecti^n^ system in the 
present invention, modifications have been added to two 
oligonucleotides (listed herein): 5 ' -TACG^ACGGAAACT- 3 ' , and 
5 ' -TACGGACAGAAACT-3 ' , both located from position 582 to 595 as 
referred to the wild type human hepat/tis B virus genome. 
These include a fluorescent dye, 6- (f luprescein-6-carboxamido) 
hexanoate, at its 5' terminus for microscopic detection and a 
primary amine group at its 3 / terminus allowing its 
immobilization on solid glass /supports. The resulting 
oligonucleotides that are immobilized on solid glass supports 



has 



the 



/. 



structure : 



foil o w i n g 
5 ' - ( 6 FAM ) TACGGACGGAAACTGTTTTT/TTTTTTT ( C - 7 amine ) - 3 ' , and 
5' - (6FAM) TACGGACAGAAACTGTTTTTTTTTTTT (C-7 amine) -3' , and the 
second oligonucleotide contains the mutation G to A (position 
8 of the oligonucleotide,/ in bold) leading to change at amino 
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acid 145 (Glycine to Arginine) of human hepatitis B virus 
surface antigen. There is also an/ inclusion of a poly-T 
(underlined) as a synthetic linkei/ aiming at optimizing the 
subsequent hybridization react ior/ with target human viral DNA 
sequences from serum samples. 



In the claims: 

Please cancel claims 1-18 without prejudice or disclaimer to 
applicants' rights to pursue the subject matter of these claims in 
a later-filed application and add new claims 19-68 as follows 



-19 




(New) An oligonucleotide whfrch (1) is immobilized, (2) 
comprises a sequence which yfcorresponds to a portion of a 
wildtype human hepatitis B/ virus surface antigen nucleic 
acid, (3) is linked to/a fluorescent dye at its 5* 
terminus, and (4) is linked to a primary amine group at 
its 3 1 terminus. -- 



TNew) The oligonj 
oligonucleotide 



;ide of claim 



xompmses 



erein the 
fquence TACGGACGGAAACTG . - - 



(New) The 
oli 



.igon 



c 1 eo t i d< 



CAGGGAeGGAAAGTGT 



fcleotide of claim 19, wherein the 
comprises the sequence 

[2qiip^p^p^ r f r p r p— 



-22 



(New) The oligonucleotide of claim 19, wherein the 
fluorescent /dye is 6- (fluorescein- 6 -carboxamido) 
hexanoate . 
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(New) The oligonucleotide of c/Laim 19, wherein the 
primary amine group is a C-7 amifte . - - 



--24 



-25 




-27 , 



(New) The oligonucleotide of /claim 19, wherein the 
oligonucleotide is immobilized /on a solid support. 

(New) The oligonucleotide of c^_aim 24, wherein the solid 
support is a glass bead . - - 



-tNew) An oligonucleotide wl-ylch UT] is i^oBSH^^etfTv^) 
comprises the sequence TAC^^ (3) 
is linked to 6^Jj£-iw5?escei/i- 6 -carboxamido) hexanoate at 
its 5 ' ^Jtelrhinus, and (4) d/s linked to a C-7 amine at its 



rmrnus . - - 

(New) An oligonucleotide which (1) is immobilized, (2) 
comprises a sequence whktff? corresponds to a portion of a 
human hepatitis B/viirus nucleic acid, which portion 
comprises a mutatio^pesent in a mutant human hepatitis 
B virus, (3) is/linked to a^fluorescent dye at its 5' 
terminus, and (4^ i£^>±fiked to a primary amino group at 
its 3' terminus. -- 



■28 



(New) The oligoryucleotide of claim 27, wherein the 
mutation is present at the amino acid at position 145 of 
human hepatitis [B virus surface antigen. 




-The — crlVge^-ueieolri-djS — of clarim — 21-, — wherein — the- 



©1-igonue-l-eot^^ 
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(New) The oligonucleotide of / ^airtL 
^igonucleotide^ — -^mpri^es the 
TACX5GAeKGA&^ 



Frem the 
sequence 



'-31 



(New) The oligonucleotide /of claim 27, wherein the 
fluorescent dye is 6/- ( fluorescein- 6 -carboxamido) 
hexanoate . - - 



--32 




(New) The oligonucleotide Q f claim 27, wherein the 
primary amine group is $ C-7 amine.-- 



(New) The oligonucle<6tide^6T> claim 27, wherein the 
oligonucleotide is itnmomlized on a solid support. -- 



■34 



(New) The oligdhucle6££Qe of claim 33, wherein the solid 
support is a >ri#^s pead.-- 




-f New) — An (SligonucyeuL^de which — (-i-) — is — i mmnhi lized; — (2J. 
comprises! the secofciice TACGGACAGAAACTGTTTTTTTTTTT^V^T3) 
is linked to 6- (fluorescein- 6 -carboxamidoj^-ii^xanoate at 
its 5' terminus, /and (4) is linked tp^C-7 amine at its 
terminus . - - 

(New) An oligonucleotide which (1) has a sequence which 
corresponds to^a portion of a nucleic acid which encodes 
human hefSatittis B virus surface antigen, and (2) is 
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■ (N e w -) T&e — ertrrgonuc 1 eou 

q^rn i^nr^ ic ft GGATCAAC. 




36, wherein the 



(New) An oligonucleotide which (1)/ has a sequence which 
is complementary to a nucleic acid which encodes human 
hepatitis B virus surface antigei/i, and (2) is linked at 
its 5' terminus to a fluorescent^ dye.-- 




fNHW) TTTe oiigonucl eot ide oJ claim 38, wherein dre" 



.enoe — i-s— ATCGTCCTGGGCTTTGGCAA-r=^ 



(New) The oligonucleotide of claim 38, wherein the 
fluorescent dye is Texas' red. -- 



■) The" oiigonucl < 



of claim 38 , wherein the 



?qnenc e is ATCGT^P^ and th e f^ Q jresc e nt dy e 

±3 Texas ieJ v 



(New) A cofupositi^ri" which comprises two oligonucleotides, 
wherein : 

(a) the f:j/rst /oligonucleotide (1) has a sequence which 
corres^©#cfB to a portion of a nucleic acid which 
encodes /human hepatitis B virus surface antigen, 
and (2/ is linked at its 5' terminus to a biotin 
group;/ and 

(b) the second oligonucleotide (1) has a sequence which 
is complementary to a nucleic acid which encodes 
hums(n hepatitis B virus surface antigen, and (2) is 
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linked at its 5' terminus to a fluorescent dye.-- 



— - 4-3- 




--44 




— fNewT The composition of claim 42/ wherein (i) the first 
oligonucleotide has the sequence? AGGATCAACAACAACCAGTA ; 
and (ii) the second oligonucleotide has the sequenc 
ATCGTCCTGGGCTTTCGCAA, and the fluorescent dye is T^Ocas 
red . - - 

(New) A method for identifying a human hepatitis B virus 
surface antigen mutant 145 in a sample which comprises: 

(A) obtaining viral nuclei/c acid from/a sample; 

(B) amplifying the viral /nucleic a^id in a polymerase 
chain reaction using/ two pripfers, wherein 

(1) one primer is an oligonucleotide which (i) has 
a sequence whi/ch corresponds to a portion of a 
nucleic acid/v^h^^ch encodes human hepatitis B 
virus surf^a^/e Antigen, and (ii) is linked at 
its 5' t^rm^ji^s to a biojtin group; and 

(2) the other /^rf imer is an oligonucleotide which 
(1) hasyd" Sequence which is complementary to a 
nucle/c a/fcid which encodes human hepatitis B 
virj/s surface antd^g^rur-— and (2) is linked at 
i^s B^munus to a fluorescent dye; 

(C) obtaining, ffcom the amplified nucleic acid, single 
styfanded Nucleic acid which comprises the 

:luorescen£ dye; 



contactii/g the single stranded nucleic acid which 
comprises t *?^ f 1 ii o y n rer o nt — dye — fee — — i mmobilized^ 
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mmle u Lide ~ — sftiich oligferra cluuLide comprises a 




sequence which (i) corresponds to a portion of 

hepatitis B virus /surf ace antigen rn^eleic 
acid, which portion comprises a mutation^prresent in 
a mutant human hepatitis/ B virus, CirdT) is linked to 
a fluorescent dye at its 5» terminus; and (iii) is 
linked to a primary amn^group at its 3 1 terminus, 
under conditions p^^miitting hybridization between 
the single st^nded nucleic acid which comprises 
the f luor ^s^ent^ dyjfe and the oligonucleotide, 
wherein hybridization/ between the single stranded 
nucleic/acid which comprises the fluorescent dye and the 
immptfilized oligonucleotide identifies the sample as one 
Containing a human /hepatitis B virus surface antigen 
-ffttrtarrt — 145 . - - i 



-45 




(New) The method /of claim 44, wherein the mutation in 
step (D) (i) is^sent at the amino acid at position 145 
of human hepatitis B virus surface antigen. -- 

^Newt^TH^l^thod of claim 44, wherein the _ oi±gontte3 



comprises thjT sequence TACGGACAGAAACTG 

(New) The mfethod of claim 44, wher^irr^the oligonucleotide 
comprises /the sequence TAC^GAdAGAAACTGTTTTTTTTTTTT . - - 



-48 



(New) Thfe methpd^of claim 44, wherein the fluorescent dye 
which i£^>±nked to the oligonucleotide is 6- (f luorescein- 
£-ar o i d o ) — hexaflGa-te- 4 -=-= ~~ 
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y)^The meth od of claim 44, whe/fe in the primaiy autiue - 
group which is linked to the olylgonuclexitid^ is"~aC-7 
amine . - - 



(New)JPh^method of claim 44, wherein the oligonucleotide 
is immobilized on a solid sugport_ i _^z _ _ 



(New) The method of claim 5y6, wherein the solid support 
is a glass bead.-- 




iNewO^-he— method-of— claiW-^4— where i-n-the-o-l-igonucl"e^trrde~ 
(1) is immobilized, / (2) comprises the segia^rfce 
TACGGACAGAAACTGTTTTTTT7TTTTT , (3) is^ lipJe^d to 6- 
(f luorescein-6-carboxafoido) hexanoat^artfits 5' terminus, 
and (4) is linked to/a C-7 atriin^at its 3' terminus. -- 

(New) The method^f^el^m 4\, wherein the primer in step 
(B) (1) has J^s^uence AGGATCAACAACAACCAGTA . - - 



•54 



(Ne>rf The met^uidL^f^^claim 4£^wherein the primer in step 
i ) (;2j^a«— th£^ ' 



--55 



(New) The method of claim 44, wherein the fluorescent dye 
which is liryked to the primer in step (B) (2) is Texas 
red. - - 



--56 



(New) The/method of claim 44, wherein the sample is a 
serum sample.-- 
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-^fifewT^A method for identifying a wildtype human hepatit 
B virus surface antigen in a sample which comprises: 



(A) 
(B) 




obtaining viral nucleic acid from a sample; 
amplifying the viral nucleic acid in a po^ 
cjaariti reaction using two primers^ 



lerase 



ol: 



(2) 



one primer is an 
a sequence which" corre 
nucleic acid/ which 
virus surfa 
its 5 1 terminus 
the other primer 
(1) has a sequence wl 
nucleic ac^ifd which 
virus surface antigen 
its 5 



ich (i) has 
a portion of a 
encodes .Kuman hepatitis B 
gen, an£ (ii) is linked at 
in group; and 
oligonucleotide which 
ch is complementary to a 
'encodes humap^Hlepatitis B 
(2) is linked at 
luorescent dye; 



(C) 



(D) 



amplified nucleic acid, single 
acid which comprises the 



obtaining, from 
stranded nucleic 
fluorescent dye; 
contacting the /single stranded nucleic acid which 
comprises the/ fluorescent dye to an immobilized 
oligonucleotide, which oligonucleotide comprises a 
sequence which (1) corresponds to a portion of a 
wildtype fcfuman hepatitis B virus surface antigen 
nucleic ^cid, (2) is linked to a fluorescent dye at 
its 5' /terminus; and (3) is linked to a primary 
amine /group at its 3' terminus, under conditions 
permitting hybridization between the single 
strAnded nucleic acid which comprises the 
f Vlio r e s cent_dy:e ^nd^he—ol^^on^ucXeoJtide^^^^^ 
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-w hei fctln — ■ liybl l ' Q ' J ^at-ro n bet-ween t^he-y^-:Uig-l-e st-r-a^ae^— ^ 

nucleic^arcid which comprises the fluorescent dye and the 
©nucleotide identifies the sample as one containing 
type human hepatitis B virus surface antigej 



(New) The method of claim 57, wherein the/bligonucleotide 
comprises the sequence TACGGACGGAAAC2 



-59 



(New) The method of claim 57, herein the oligonucleotide 
comprises the sequence TACGJ3ACGGAAACTGTTTTTTTTTTTT . - - 



■60 
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(New) The method of claim 57, wherein the fluorescent dye 
which is linked to/the oligonucleotide is 6- (fluorescein- 
6 -carboxamido) Jr^exanoate 

(New) The method of , wherein the primary amine 

group wh^ch is lisrixea to the oligonucleotide is a C-7 
amine 



--62 



(N^w) The meth<5d of? claJj^Sl , wherein the oligonucleotide 
.s immobilized on^Tsolid support.-- 




New) The method of claim 62, wherein the solid support 
is a glass bead.-- 



.(.1-)- ±s Immobi 1 i zed ; ( 2 ) comprises__the seqnenrp 



